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(57) Abstract 

An exposure apparatus having an illuminating system adapted to apply an 
exposure energy beam to a mask on which a transfer pattern is formed, and a stage system 
adapted to position a substrate onto which the pattern on the mask is transferred, 
characterized by comprising a gas supply unit provided in at least a part of an optical path 
of the exposure energy beam for supplying a gas of a high permeability with respect to 
the exposure energy beam and a high thermal conductivity, and a gas recovery unit for 
recovering at least a part of a gas diffused after it has been supplied from the gas supply 
unil to the optical path of the exposure energy beam. 
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;uyvi 2 -vi sfcrattX'sy^A^asass-a^. tut, — mtLx^m^t 
<D7&m&&mte£v*i&i\z£&m^ztiitmj&^MMrtji,'7v -\ e-vi 

CDiggd^tl^tim^illcaUTt^X'^gflA^^V 12-V1 5 CX 

8UK3fc3^P L©B3fc3fc (J£ttA;H*5fel L) C**-r*»ia^ (3S.te9X/\W± 
&tftfg*lc3£:3l\X£xAW^<DB3t£HI*&-r*. miiiliCD^'r JU*3fc^ 

xt±EiRUfc^y C7A©«ttti©nt>y ic, igiROfc^y £A*«?rrsfc«><D7f* 

>^ (^a©@3 4i©yl«>/<5 <t32&U SUcD^Se 

<DrtfinJU^.©&BlcEBUTt><fc<, fflittfEtt^ 1 rt, X(iKW3 6rtx^*$ 
»^I8U«kH hsBflSllcfciBLX'k.fc.u. 

**Ti££:<i:XUL H2©iH8^4 5i:J:oTEf 3 1 ©MBB/^U^V 1 l^KG, 

/lOHlOffif 9 2-9 4©W;i/7V1 6~V1 8^58lt^l^ 

3 4 iCioT^-^ 1 % mt>A6. Sttt&IStt^m P Lrt^mft U £ 

3 3C3iEAU7a:iN<fc5ic» set 3 3©gsAnf*ifi{cs:ite>n^>M 

~vi 8^D^i±t (:> nnEflA^yv i i £fm(tT^-;* i , t^ft>A6. 

mjsk^p uc^n^ti^y £A#et$&u, ^(DrtsiixcD^y oix&mtfi 
iftfemzmufz^vfrZiMizttfc-tzmmsvi'y'v 1 2~v i s=&mcxi\^ . 
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ig^lt<Dfcb^i-So'uT^^y^;^v i 2~vi sonaPB^ftJ^-r-s. 

U^A^©3iEfi^Pff^«:<!f«:HfiLTfe<. Ctili, £^^<b(c<fc3i§:jj£?fc^ 

6) st^s»3t^^p L©rtffiic(4-?-n-?tiBE^-fe>-y-ifl««ft(t€»tiTfey, f£J!S) 
t>is*&, e«3 3*aoTKTa>'sycAa3»ssic®iR^nx^*^«)» i^ia 
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e»iz-r«>^46(-v 3>^u^-y-ic<fc^T^\u £A£ i oo~2o otiEfigncjE 
^m<ti,-cmmLX'bJ:i\ ^klct^T'MJ^AO^fiaSi /70 o 

i n&mm(D^mizm^tct^izit. m& iz^^ x^g^T & s ;t «> . M—&m 

ffc(*.5C<fcJ0 s 3SSUU. II:, S^£fSSIS 4 3 (D±-M! (7|?>^4 2» (Cfl3 

^sUMl/feU. &-5U(*^C7)3SEg& (IEW4 1 ) <Dmm&UWt2>& : 5 ICLX=fo«fc 
C(D^W/NVUy<hKl : 4 7(*>6aBJ/W:74 8 i^fflt^CiT, 3 1 

izmz^v v Aommmmz&v-mmmiz?Tz> z.£&t-&z> 9 

— Kits* ±tdO)MM(Otem-VlZ. ^VVJxrt7,i*mifczfcO?fc&<D*^Z%iLm-? 
Z>£z)[Z&1&t£tlTl\2>& % sElc^co^cS&o^^s^ii^ic. i^Ol/f^Jl/T. 
^--^2 0^0XA^r-y2 3 CD^aStfj^ fciii&^Tctf) IC, SSMliS 1 -* 7 1*3 

£ft/c^U£AM<D^>^(Cg*.T, fflOS4HiSTttS«S«)4J:e»IC U 
T, gKR3tSfElc(i/K>^4 ertco^ScD^u^A^^-r-Sck^icu-r^ 
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?CLtn5^ C<0<i:*S:lgB3tSI«^#0«if^*«te«iJ»'ra±««JWm <^ 

Lrt<D^U^A<£^-r-5>^ Jb^Oli'S'J 3A£3|3I£1±;2>7c 
«6IC WtWte, StfiS&ft^m P L <t ; E«3 3 <fc:^ge 

f 9 2~9 4«Lfc, L^U75:^e>. EHKUfc^U O A**WM<8Hb (*$ 

1 6~V1 8) liiSltft IN. C<D££. MfCMffl/UI'^V 1 1 
~V1 5 I \. CtDi^, ^-XU 1f7f-tWt6, &t**S:fS 

3t^mp L^e-tn-^n^ucA^jgnas-ro-c, ^n^ra^E-r^K bus's us 
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fc<D«fcUfc#» F 2 1/ -If Jiffi 3 t&m IZBMU 413: £ZmmzW.1#iV. Fz U 
J:oTt!S?l^nTgaW3 8$fioT@2(D^>^4 0 |C01R£*1«. E(C, 7$> 

*4 opKommu. ^>ys 3ic'«fcoxia?i$nTEe8 i ^se^t-sih^ms 
6 (catena, se^s i (D^tcii^pfl/wu^v 2 i ^(te>ti^><hftic 

tftjtStl-Cfcy, ^oaffitt©5Bl3tffi^«iJ«l3R4 5IC^tlTl\^. ifJ8J13£4 

>^8 4 t^mmms 6i^iinEf 8 s^pfl^v 2 2«L/T, 

Xs astt8 2Tftaa*nss3!saK^rFSfit (mraiomsna.fcy'b'J^L^) 
MC5aiBSiS8 6(4. EiR, : &itznfc.mm£m.m7t>^& 4frz<Dmm<ti& 

nfcSSE^^** F 1 «fiit <5>&^ 8 8 fctt^f 8 8 <Dj£*T'. jSfc F 

8 7 ICet^Tgs£#0 1 (DgE^=8 8(D#<&^8 8 a, 8 8 b ^itoT^it^^ > 
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/\'7rtClg±*8£n£. #«©8 8a<£. &&3t^mP L££x/\W£CDPBl(D2Sft 
3fc(WmiCffittXa*#X£i»fc#fflU Mf8 8 b [t&7?-* >A6 <tfft»3t 

Rfc^fctiUXl^o 

SEW 8 8 (CliflcF 1 0±®a'llcr^lfl/^P^V 2 3#ifc«$*U ' WJEfl/^l/ 
2 3 cfcU fc±3fcffll (^>?"8 7fliJ) ©E«8 8rtlC. MSICSAUXl^* 

(UU±<i:75:ofc<h^li, i&JSJ14 5tt, HflEJiAJU^V 2 3 GX&RB^fcSit 

MW/W^V 2 3 (StfUflPflAJHrv 2 4, V 2 5) $g|ltTli(OM^S^ 

9£PBD&. MIC, ^^^>/Wrt-COMmig^F^^lcSUfcB#^-C^Pfi 
V 2 5£lfc;fcBJi;xi\<. ^ErUX, ^I/\7r-y2 3l:^ltb 

«L/fcl$j6TS3fc<&e«S€:iSlLU 62^8 8 (Xlif^ttf 8 8 a, 8 8b), 

a^E«9 s^-tti-^nrafB/t^v 2 3 (xiwv2 4, V2 5), aypa 

i&<te-oitt£lZL* PIPBWV2 3 C&tfHIH/UU^V 2 4, V2 5) 
iS5«>£«fc3K:U Stft>A7 lZ(ig3&/t*>"<8 4 rt<DJ8Slfcg<0SJ&£gfc|§-r 



WO 99/25010 



PCT/JP98/05073 



24 

gUTfccfc <* 0!iliEe8 1 rt, XliEff 3 6 rtTT^«l»i gt 8 0 «fc y ^ 

$u&i&4 5it^r(DWimwf(Dmtiizmzs\.\xmm/^z/v 2 3~v 2 5 <*>ra 

&»3fc^PL«fc*XAW£(&IW<Dia#CBSU SfSft^mP L££x/\W<h 
<DK«:S** f 3iEtl««l:5CCUXl\S. — jS\ Ef 8 8C3i20^f 8 8 bl^I 

ic2oic#i&£*u — ^otTOnttav^v-tf-uvXi 9 ^^^^RtOIW© 

Tl\5. f^T, »««8 8a, 8 8 b S«tft-?ftfi*##B***ffl$:h.;5 «fc 
e>IC, MfflAJU^VI 9 (DKPfl^ W L/T^t >A 7 rt T'^iOTS ii^ 
iicfcU. dCDit£\ (3>f>1^l/>Xl 9) tggJ^P L <h<D 

IBk RtfiftRat^P L<fc^xy\W<toraiCttK(Oa(r\a3!6*ffiifeMt«$&-r-5 
Ct#T*«OT, ^^^^RXJi^X/XWO^Bt^^rc^tt^-VVA 7 03 §8 
B) IC «fc -o X*r<D rt 8fl® £5g»K#ffiT IT . -?-CD&&i&flF**T SUB <lcBS3fc» 

<hJ&*nJ1ii££:S. Sfc* Mf 8 8 a, 8 8 b^BfcttflcR® 8 8 ^SW^--^ > 
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tuts* $f JTii^ft >a 7 rt^g^it <!: L/t^\ mxittm®t&m£ 
j:z>izis-c*><i:<. z\<Dm^um.mmmmw$:WLttz>i&m&i3L< & y» gi^u^e 

f 3 1 t^tef 8 8 a, 8 8 b<t£&|»UT» ±f£W£F«3 IC-ttl-Ttl^ U O A£ 
& &!B5£i£3& P L C-tn-?nS«€:«t8-r * «fc 5 lc UT *> <fc O U * t \ 

z> cfc ? ic u t «fc i>. 
mx\i. utttatL&tfi 1 9 o n m?igju_t-c£>n(£. ^isi^-v 7 rt^^m^a 

I<!:lTfe«tl\. ^r-XU If^i' >A 6 » P L (c 

5-* >A8 c^$ns K^-rxT^iHiiR^-^ K^-f x7»assia*Kit-c»fo«fc 

oTl 0 0~2 0 0mi±figlcEISt"«5>*\ &Z>^tt#-ti>te£$:m^r^}mt 

a , 8 8b iZttl^tlf&ltfcmW/Vl,? V 24, V25lt ESfB3ti§*3fc£By£3fc 
ij*3&P L£<DIHK ^tftSKft^P L<h^X/\W<h<D®<D— Zfr(D*ICgi^{ifc*£ 
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4, V2 5 ^ !£(:>-£:< Tfc<fcU. 

JL/\VJ£<Dffl\Z^tl?timm$:%Li-J:z>lZistitf. 8 8 a, 8 8 b^tftlt 

M«8 8 a, 8 8 bfl>W*SlCJ&>j&>:be>t\ 2 3, VI 9£RJW"fc 

££Bfje3ttfiT£3fc£#IS UT^it^i' 7 rtTSSg*»SS^1i:« «fc 5 (CUT 
*><fcU. C<E>i§£\ «flcraKA;uy.V 2 3 , VI 9 £KW£:< T «fcl*. 

A<DleJiK^£fa±£#£C<*:#T-£-5>. mm.^^ >A 7 ^iC^m^n^it 

g-Tfc, ^JT'(i^-7.K Wt>A6 t at^SKJt^m P L iC^+l-^^am 
3t$U£iEG>ffi« 3 1 IC^UT-^-OD^WAJUav 1 1 «fc U 'bTMTlli^gf 

y.' @3icfcivr. hk a2cc**ife^-*g|J55'tc(±pi-^^*#UT-t<oi¥«asi 

K3fei£3fcP L 6^ 3 3 <t*Jfiia-r*E*9 2-9 4, a^«ft5=-^ >A 

7 <fcM3 3 (h«:^mt-^gS©9 5(40^iSU-C^*. 
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ffiET-fcU. CCD03 iCfcl^X, 1 ±|cmSt<l<D^^-^ >A 7 A, 7B, 

7 c^eastu >A7 a, 7b, 7 crtic^-n-etis 1 <omyt^w 

ftTUS. -tLT* SBa^irVATA, 7 B, 7 C rt [Z^n^tlPgTO^HI^cD 
iift>A*7A, 7 B, 7CrtlCttt&SnTrt€P<D35#5fi«<Dg£MC±^U^ 

sa, ml -tti-enE* 3 3 a, 33b, 33c 

£tfrUXftiiK^4 9 ft»E«4 9 tt. «F1 <0BBP€:fiifiU 

®flfllClii»3IJB<D:1*>:/3 4^g$ntl^. 

^£SI8 0, E^3 6^TC/1gt3 7 (C»U ^3KSIS 3 7 X~;&<fc£ 
*l3tSa£li*>'<4 0 (ZBiRSnS. fUT, ^^13 7 TfjSfllSft&Jfro 
«5Al*. E«4 1 Rl/UBlIffi^^>y4 2lC<fcoT^U ^A«r^m-r^>7t«) 

i «(c^u/t^y^A^s«ic«t&$ns. 

'MJ £A®iRgff (3 3 A~3 3C, 3 4~42, 4 9, 5 0) l±Ei@iRgf 
8 1 ~E©8 8 t^U, •£<D£3R«t&gMBU:«fc^T^>'* 
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0tnA77-y2 3 ch^r-^tL-rn-y-^^V/KC HI, C H 2 rtlCiR#JU£: 

WtW^CH 1 <DmWl&i2:&iftm%k P LlC^e^Uiiti^oTUS. 75: 

— £\ -t>-^-f C H 2 liffc F 1 (IE5i(C{i25^^^:^^geg$n-5> 

^) c!:^x/\W<h<DP^cD5 l cSS^mic^$tL75:Uct:e)(c. ^^^^^1/ 
TM^|?Hm«h-r«5t><DT*^lJ. BEW 8 8 (£>#<&W 8 8 a , J&tf&g 9 5 

ofcB^^T-ecDBif^cOPHlffly^U^ (r«1PflA;U^V 2 5 £ V 2 0, JUZfflm?'<Jl'7' 

CHI, CH 2|:tnftlffif 3 1 CDtt^^&i^LT. ^fStCDft*) U (Z^ 'J 
A&m&f 3 ct 5 (C UT cfc I No 



WO 99/25010 PCT/JP98/05073 

29 

-vwt6, chi, c h 2 u^sst. ffirao^tttt (WttMfti?) #Bfes<**u 

rtO^Wft>ACH.1, C H 2 U£sU<fcp (C, t7"ft>ACH 

1 , CH 2 rt©E^^Wt y/^ 7 ©ff^].}: ij t)S< utfe< c t^S 

¥£&.t*f l 5&yiK£to&&. < -y-^-V >/t C H 2 <D^lC^f±J-r C <h#X-# -5 . 
»fflWft>ACH1, C H 2 . 7m l-I?gfHft »fl^ ffi i*ttig| i > 

£#X£<5. 0lJ*_(£, t^f t y/K H 2 rtT^ttf 8 8 a $11 UT, HI 1 <h 

^soibiir wan ^$,t<i7^i:m^ 75*5, ^jxta-y-T^-^v 
/^cm, c h 2 ic^n-^n^, xji^u^A^^-r^'fo^ctUTt^. cti 

^Utfect^U »-5t>l*B3t3t©5&SlcJ:oTI4 <0!ia.fiifcgan 9 O n 

icuxt>«to. ityft>ACHi, c h 2 icis-n^tia^^t'^ift^a-r 
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t>-y-^i'>'Ali^^^>yK7 (@4(Dl5iTlWft>ACH1 1 CH2) 
T*J:< % '&m-?[Zft\ZMW.^*>/17 (Wt>ACH 1, CH2) iCli, 

x/\ p $ n«s -y- y 5=- -v > Art <d&sl&%l a lt£ t \ ct e> ic. © f*9 sue 

^«fcy«b*«Lf-^>A7 (Xtt^tWtCHI, CH 2) rt £>EErt£i^ < IS 

£U£. :*^U-*#Ji$ie3^>/\'7. Xlityft>ACH1, CH2^§a3teX- 
^tZ^±^\Z^<»mtfiUyZi£ft%&O\Zl5.'i-t\.\Z> 0 «;B©ttf&aH*it 

ztifztztztiiz. mmx.it'WOAoii&i&w&m&iiz&itzti. aoeiribk 
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£) <0<£fgfflLli, JgJU^WW. t^t>A6, CHI. CH2, SiXf^ 
3t^mPL.. W^r-y2 0, £x/\*5F-«/ 2 3 7^:<ff ) 0)* 

S<D* > * £: £ tc&£! UT^FJSIS^^ ^EiR-^s <fc 5 tcflUS UTfc < Z t £ 

(fKrFI^U-lf ($!2 48 nm) t A r FI+y7 U— if (iftfi 1 9 
3 nm) . K r 2 U— if Gftg 1 4 7 n m) , XI±A r2 U— if (}&^ 1 2 6 n 
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Xth^-fU^ffll^CtfeTtS^ CCD F^-fXT^JIH^flMtSMKtCU 

MIC, X^->^U-ifCOfttoU (C. B3fc3fc£UT0«>U;fiftfi2 4 8 n rru 19 
3nrm 1 5 7 n mCD{5in*\ Xtt:ine>©Sfi#lc551I*^^ Ml'***:? Y A G 



JMfcttlzli. JftfiU— tfOSSSIiftft* 1.51-1. 5 9 /xmCOiiSfflrti 

-r^<t. ss^sfts^i 8 9~i 9 9 nmommpi-e&zsigwimfe. xizm&. : & 

5 1—15 9 nmC9f£HrtT&3> 1 0 fl&iSifH&jWti^ ftlc'getSstt 
544~1. 5 5 3 iArr\0l£fflpq£TZ>£, 19 3-1 94nm(Dl£i 
rtOD8f6JSIHift» EP-feAr FX + V-7U— tf £fc***M£a*3*5 
*l, 5fe«jftfi* 1. 5 7- 1. 5 8 /xmCDiSiHrtt^-St. 15 7 — 158 nm 

gfc, %*§;&R£1. 03—1. 1 2.Atm(Di3Sartfr'5 <h^)SS*n 4 7 
-1 6 0 nm(Di5fflrtT$>^7^ia;^^ad^$tl. ftlZ^giiS&S* 1 . 0 9 9 
— 1. 1 0 6 nm<DWiWft£TZ>£. 1 5 7— 1 5 8 n mfli&fflF^O) 
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ms&fst^- (ccd) m<D^-< <? utj^ *<Dmmicmi^t>*i2>mift£mfdi-}-T~ 
t ia -> u =i > £ -nA^^ffl t > e> • 

m (mnmrn. m^mmm) &'tz>z£izjzv±fznM(Dmm<Dm?tt%iW.&mm. 
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tt*T-vZf 1^1/^2 jlsZSkft-? zx^vzf. isV =i >#¥4fr£>£n:/\£ 

SSlcfcOT, ¥39C#«JiXJ||©a8*|gODJ*F 1 0 1 ±<D^ U - >;U- Art tz£ 
»B3fcSISa*E:«$*V ^£>PgTtf>#F 1 0 2±<Dl\t>®2>mtt& U-^=-^ ij 

^-f rtic ^©jftj^RatsflncMj^A'^^tt^-rs^'u^Att 

atX^OA.yoA^^iO-filJ^HJR^iigiRSa^lWStlT^i*. Z 
(D«fc?lc#gffib^(,\<i:ftU:, g»££3S<fc£:y«i\gai£. $£S2Bftg{t;&*f£it 

^ y ->;u— Aftom &m&MisbTm< H:JtT?£«5 title, ^^@7tgg(c*fr 

5ET, »F1 0 2Jt(CJBE«*nfc^'J ■j7A^x^smu>t^>^ 1 3 2x?^tsa 

£ft, tK>^<1 3 2*»6P»±©J*F 1 0 1 lZSH*e>:h.fcJlffl?l*»iar 1 

3 i iz, saff»J!W$tifcHFfSffi^©'xy «^A^ett&$tiTi>*. es^i 3 i 

F 1 0 1 ©iSEfflKcWStt^OBSfflAJU^ 13 4, JkXST&m.'? 7 > 1 3 3 a^ss 
ft, C*l6(CJ;-3T'\y'J»A(7>ttt&*A«fHW$nTUS. 

2fclC, 01 ±CD>> U-^-ArtlCfcOT. PfiJg^J 1 0 2 A, 1 O 2 B 

1 0 1 tfimt&ln. 1 0 1 « ccas^st UXCD F 

2 L — "tfafeiHi 1 0 3 (3gSSft«1 5 7 nm) , B3t*#aJ<b<ora"C3t»*fitflEM 
lZ^y^>#£&Ztz&0^m$7—m&^Vll-A-?y^><tfZL=y h ( B M 
U) 1 04, &^«J£B3fc3fc#»ffl-r££Jtte©/W^ 1 0 5 3&fKH$nTl\ 
fcfc, BftftSHit.LTti, KrF, Xtt A r F^i*->7 U— JfftjflW'fc 

<£jbt**. o 1 omzmftcDmmteo&Hteism.^^/* i o 
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fc#>(Dffimi$l 2 5 A, 12 5 B^UT^I 2 4#e«£*U 1 2 4± 
(CB3t*#ffl1 2 6#f8:M£:h,Tl\<5>. >r-*1 0 1 F»9J^£>3S£aj-CO<5 

H|5lZfclM:* mtttmiZ. <r—X1 O 1 ftOF2 U-tfSOI 10 3fr£>£*fchcE 
tlfc©3t3tt>T©a[Sl 5 7 nm©iW^I LU£. BMU1 0 4S^ 

-r^i o sortgp^T-y-T^-fWs 1 o 6fticM&. -y-:/^^ >ai p 6 F*3ic 

XII 09A, 1 0 9 BilJ&^t'-AS^MgT?^^ 7-<l/VX 1 1 

M i 5 Bfc«k-DTU5 1 ^;w^-7 t -^j£aE^rifii<o»»^ hn-^tfXSM, 

Htt(D8aB/l»J«£-«&&£^TBiaWT«5. ^GTOi. Sg^ctSfeO/t-f^l O 5 

o&ttU®#e>£=i>^>ti-u>xmi i 9 ^T^-y-^-^v/^ 1 0 6rti;:iR*rt£ 

MIC/I^I 0 5CDrtgP^6F2 U-lfftail 0 3(D^fcra&'C<D!£PiS%SB 

K£*it, tf-^+wxi o erto^cigjiuTi^o tux, -y-^-vvA 

1 0 6rta>SMU:ii» P^TO^U^A^^S^effi^l 3 1 1 3 1a, 

Stftt&^l 3 1 b^^UT2©mTR?f^C0^S]U±T;S®f>J^^tiyc'\'J ^ A 
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o efrzsmzmn&r^vvAO)— ajii±»uxas^+>A i 07 

0 7 (D5R#ttiS©£W 1 0 7a (C;g£<5 0 JUTT'14. &8*3fc3S3& 
V s 1 2 0li, 2 1±(CX^-|fi] (^3C*fiI) ICi?jEf£ifi 

(4K*«ri 2 2±|ZHJ£;**U «*4*M 2 2liXY7f-v1 2 3±|CHS^*U 
XYXj-yl 2 3(43£S*1 2 4±CC«««nTU-5. 1 2 2. XY7t 

-v1 2 3. ;fttf*@JF<Dii-f HSP^^U^x/NX^-^^m^^tiTfeU . « 

fc. XYXf-y1 2 314, ->3l/\W©X^Io|A.(D«¥iS»«l» SttXr^fSh 

Y:frfRl's0>X^-y7MJH£fT5. XY7f-yl 2 3 (£:n/\W) <7)2&7cfl*J&: 



WO 99/25010 PCT/JP98/05073 

37 

&w.* amines ly-if^n^mxtz^mTT^mwivm^-^y \~iz$?mz 

tlZOlzmmUT, XY^r-yl 2 3£:^LT2Sft$S*?ElC*f UT£x/\W#*- 
X^ISJ (Xte+X^fS]) ICjIS^jS • V r (jSliU^JPR^e^X/NW'^^Sg* 

&fc. 5££§1 2 4^:S:tt-r^K^l 2 5 A, 1 2 5 B nftUtott-V &> V . 
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